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57 ABSTRACT 

A channel switching controller is applied to a communica 
tion network such as an ISDN. The network has a first 
information processor, an exchange, and a second informa 
tion processor. The channel switching controller easily and 
speedily switches channels from one to another when a 
communication error occurs in the network. If communica 
tion between the first and second information processors 
fails, the first information processor notifies the exchange 
that a communication channel, terminal, or line (telephone 
number) that is presently being used will be switched to 
another. In response to the notification, the exchange holds 
the current call. The first information processor resumes 
communication through the newly selected communication 
channel, terminal, or line (telephone number), and the 
exchange releases the call, to continue the communication 
between the first and second information processors. The 
first information processor may notify the second informa 
tion processor of the failure of the communication channel, 
terminal, or line (telephone number), to let the second 
information processor make a call accordingly. 

18 Claims, 12 Drawing Sheets 
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Fig. 3 
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1. 

CHANNEL, SWITCHING METHOD AND 
CHANNEL, SWITCHING CONTROLLER 
BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to a channel switching 

method and a channel switching controller for switching 
channels or lines of an information processor from one to 
another, to maintain communication established between the 
information processor and another information processor 
through one of the channels or lines even if the channel or 
line used fails. 

2. Description of the Related Art 
A communication network usually involves a first infor 

mation processor, an exchange, and a second information 
processor. The first information processor, which controls a 
plurality of channels or lines, makes a call through one of the 
channels or lines to communicate with the second informa 
tion processor via the exchange. If communication between 
them fails, a related art once terminates the communication 
and lets the first information processor make another call 
through another one of the channels or lines, to restart 
communication with the second information processor. 

According to the related art, the first information proces 
sor has a main CPU and channel controllers. Each of the 
channel controllers has a communication interface board 
having a communication CPU. The communication CPU of 
one of the interface boards controls a call to communicate 
with the second information processor via the exchange. If 
communication between them fails, a time-out error occurs 
at the first information processor and is detected thereby. 
The second information processor also detects a time-out 
error and determines that a communication abnormality has 
happened or communication has forcibly been terminated. 
The second information processor then sends a disconnec 
tion request to the exchange, which disconnects the call to 
the second information processor. 

If the first information processor intends to continuously 
communicate with the second information processor, it must 
send a new communication request to the exchange through 
a second of the communication interface boards. Namely, 
the communication CPU of the second interface board sends 
a connection request to the exchange, which sends a recep 
tion request to the second information processor. The second 
information processor sends an acceptance notification to 
the exchange, which sends a connection completion notifi 
cation to the second interface board of the first information 
processor. The communication CPU of the second interface 
board sends a communication enabled notification to the 
main CPU, which starts to communicate with the second 
information processor. 

In this way, the related art carries out connection proce 
dures to let the first information processor communicate 
with the second information processor through one of the 
channels or lines. If the channel or line used fails, the related 
art switches it to another, and with this new channel or line, 
repeats the connection procedures to let the first information 
processor again communicate with the second information 
processor. On the other hand, the second information pro 
cessor must disconnect the call thereto whenever a time-out 
error happens, and thereafter, must wait for a new call from 
the first information processor. In this way, the related art is 
incapable of providing a fault tolerant system that switches 
channels or lines from one to another easily and quickly as 
soon as a communication failure occurs. 

SUMMARY OF THE INVENTION 
An object of the present invention is to provide a channel 

switching method and a channel switching controller for 
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2 
easily and quickly switching channels or lines from one to 
another whenever detecting a communication abnormality. 

In order to accomplish the object, the present invention 
provides a channel Switching method for a communication 
network involving a first information processor, an 
exchange, and a second information processor, the first 
information processor having a terminal provided with a 
control channel and multiplexed communication channels 
and making a call to communicate with the second infor 
mation processor through the exchange with the use of one 
of the communication channels. The method includes the 
steps of notifying, if the communication channel used fails, 
the exchange through the control channel that the commu 
nication channel will be switched to another; holding the call 
in the exchange in response to the notification; resuming 
communication from the first information processor through 
a newly selected one of the communication channels; and 
releasing the call held in the exchange, to continue the 
communication between the first and second information 
processors with the use of the newly selected communica 
tion channel. 
The present invention also provides a channel switching 

method for a communication network involving a first 
information processor, an exchange, and a second informa 
tion processor, the first information processor having termi 
nals connected to one another through a bus, each of the 
terminals having a Subaddress, a control channel, and com 
munication channels, the first information processor making 
a call to communicate with the second information processor 
through the exchange with the use of one of the terminals. 
The method includes the steps of notifying, if the terminal 
used fails, the exchange through the control channel of the 
failed terminal that the current subaddress will be switched 
to another; holding the call in the exchange in response to 
the notification; resuming communication from the first 
information processor through another of the terminals 
having a newly selected subaddress; and releasing the call 
held in the exchange, to continue the communication 
between the first and second information processors with the 
use of the newly selected terminal. The subaddress switch 
ing notification may be made through the control channel of 
the newly selected terminal. 
The present invention also provides a channel switching 

method for a communication network involving a first 
information processor, an exchange, and a second informa 
tion processor, the first information processor having termi 
nals each provided with a control channel and communica 
tion channels, the first information processor making a call 
to communicate with the second information processor 
through the exchange with the use of one of the terminals. 
The method includes the steps of, if the terminal being used 
fails, notifying the exchange through the control channel of 
the failed terminal that the failed terminal will be switched 
to another; holding the call in the exchange in response to 
the notification; resuming communication from the first 
information processor through the newly selected terminal; 
and releasing the call held in the exchange, to continue the 
communication between the first and second information 
processors with the use of the newly selected terminal. The 
switching notification may be made through the control 
channel of the newly selected terminal. 

According to the present invention, the first information 
processor may make a call to communicate with the second 
information processor through the exchange with the use of 
a first one of the terminals of the first information processor. 
If the first terminal fails, the first information processor 
notifies the second information processor through the 
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exchange of the failure of the first terminal as well as the 
subaddress or telephone number of another one of the 
terminals to be used from now on. The second information 
processor makes a call to the notified subaddress or tele 
phone number, to continue the communication between the 
first and second information processors. 
The present invention is applied to an ISDN, the exchange 

is an ISDN exchange, and the terminals are connected to an 
ISDN base- or primary-stage interface. The notification is 
made With U-CMD1 of “101' and U-CMD2 of '00' in a 
D-channel format of the ISDN base-stage interface. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The present invention will be more clearly understood 
from the description as set forth below with reference to the 
accompanying drawings, wherein: 

FIG. 1 shows control sequences for switching channels 
according to a related art; 

FIG. 2 shows an essential arrangement for Switching 
channels according to the present invention; 

FIG. 3 shows a communication network employing a 
channel switching controller according to the present inven 
tion; 

FIG. 4A shows a D-channel frame; 
FIG. 4B shows control commands to indicate frame types, 

used in the frame of FIG. 4A; 
F.G. 5A shows an information field of the frame of FIG. 

4A, according to an embodiment of the present invention; 
FIG. 5B shows switch commands used in the information 

field of FIG. 5A; 
FIGS. 6A to 6D show different forms of the information 

field; 
FIGS. 7A to 7D show different forms of the information 

field; 
FIG. 8 shows control sequences for switching B-channels 

with a call being held in an exchange; 
FIG. 9 shows control sequences for switching subad 

dresses with a call being held in an exchange; 
FIG. 10 shows control sequences for switching subad 

dresses without holding a call in an exchange; 
FIG. 11 shows control sequences for switching telephone 

numbers with a call being held in an exchange; and 
FIG. 12 shows control sequences for switching telephone 

numbers without holding a call in an exchange. 

DESCRIPTION OF THE PREFERRED 
EMBODEMENTS 

For a better understanding of the preferred embodiments 
of the present invention, the problem in the related art will 
be explained. 

FIG. 1 shows sequences for switching channels according 
to the related art. 
A first information processor has a main CPU 30 and a 

communication CPU 31. The CPU 31 is mounted on a 
communication interface board. The main CPU 30 lets the 
CPU 31 make a call to communicate with a second infor 
mation processor 33 through an exchange 32 in step S101. 
If the communication is disabled, the main CPU 30 detects 
a time-out error because of no response from the processor 
33. At the same time, the processor 33 detects a time-out 
error due to no communication, determines that a commu 
nication abnormality or a forcible termination has occurred, 
and sends a disconnection request to the exchange 32 in step 

10 

15 

25 

30 

35 

45 

50 

55 

65 

4 
S102. In response to this request, the exchange 32 discon 
nects the call to the processor 33 in step S103. 
When the main CPU 30 intends to continuously commu 

nicate with the processor 33, it must send a communication 
request through another communication interface board hav 
ing a communication CPU 31 in step S104. This CPU 31 
sends a connection request to the exchange 32 in step S105. 
In response to the request, the exchange 32 sends a reception 
request to the processor 33 in step S106. The processor 33 
sends an acceptance notification in step S107. In response to 
this, the exchange 32 sends a connection completion noti 
fication to the CPU 31 in step S108. The CPU 31 sends a 
communication enabled notification to the main CPU 30 in 
step S109. As a result, the main CPU 30 again communicates 
with the processor 33 in step S110. 

In this way, the first information processor carries out 
connection procedures through a line. If the line fails, the 
processor switches it to another and repeats the connection 
procedures to again communicate with the second informa 
tion processor 33. 

FIG. 2 shows an essential arrangement for switching 
channels according to the present invention. 
A first information processor 10 has an error detector 11 

for detecting a communication error, a Switching controller 
12 for switching channels from one to another, and channel 
controllers 13 (13A, 13B, 13C, and the like). The channel 
controllers 13 are communication interface boards serving 
as terminals. A digital communication network 14 such as an 
ISDN includes an exchange 15. The exchange 15 has a call 
holder 16. A second information processor 17 has a channel 
controller 18 and a call unit 19. Although the error detector 
11 and switching controller 12 are independent of the 
channel controllers 13, they may be incorporated in each of 
the channel controllers 13. 

According to a first aspect of the present invention, each 
of the channel controllers 13 has a plurality of communica 
tion channels and a control channel. The processor 10 makes 
a call to communicate with the processor 17 through the 
exchange 15 with use of one of the communication channels 
of one of the channel controllers 13. If the communication 
channel used fails to disable the communication between the 
processors 10 and 17, the channel controller 13 used 
employs the control channel thereof to notify the exchange 
15 that the communication channel used will be changed to 
another. In response to the notification, the exchange 15 
holds the call in the call holder 16. The processor 10 
switches the communication channel of the channel control 
lier 13 used to another communication channel of the same 
channel controller 13, to resume communication. Then, the 
exchange 16 releases the call held in the call holder 16, to 
continue the communication between the processors 10 and 
17 through the newly selected communication channel. 
According to a second aspect of the present invention, the 

channel controllers 13A and 13B, for example, are con 
nected to each other through a bus as shown in FIG. 2 and 
provided with different subaddresses, respectively. The pro 
cessor 10 makes a call to communicate with the processor 17 
through, for example, the channel controller 13A. If the 
channel controller 13A fails, the channel controller 13A 
notifies the exchange 15 through the control channel thereof 
that the subaddress is going to be changed to another. In 
response to the notification, the exchange 15 holds the call 
in the call holder 16. The processor 10 resumes communi 
cation through the channel controller 13B having its own 
subaddress. Then, the exchange 15 releases the call held in 
the call holder 16, to continue the communication between 
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the processors 10 and 17 through the newly selected channel 
controller 13B. 

Although the second aspect employs the control channel 
of the channel controller 13A to notify the exchange 15that 
the subaddress will be changed, it is possible to employ the 
control channel of the channel controller 13B or of another 
channel controller. 

According to a third aspect of the present invention, the 
exchange 15 holds no call after the channel controller 13 
notifies the exchange 15that the subaddress will be changed. 
Instead, the subaddress switching notification is directly sent 
to the processor 17. Upon receiving the notification, the 
processor 17 disconnects the call, and the call unit 19 makes 
a call through the channel controller 18 to the notified new 
Subaddress, to continue the communication. 

In each of the aspects of the present invention, the digital 
communication network 14 may be an ISDN, and the 
channel controllers 13 are connected to an ISDN base-stage 
interface. 
According to a fourth aspect of the present invention, the 

channel controllers 13 are connected to different lines, 
respectively. The processor 10 makes a call to communicate 
with the processor 17 through, for example, the channel 
controller 13A. If the channel controller 13A fails, the 
channel controller 13A notifies the exchange 15 through the 
control channel thereof that it will be switched to, for 
example, the channel controller 13B. In response to the 
notification, the exchange 15 holds the call in the call holder 
16. The processor 10 resumes communication through the 
channel controller 13B. The exchange 15 releases the call 
held in the call holder 16, to continue the communication 
between the processors 10 and 17 through the channel 
controller 13B. 
The channel controller switching notification to the 

exchange 15 may be made from any one of the other channel 
controllers instead of the channel controller 13A. 
According to a fifth aspect of the present invention, the 

exchange 15 does not hold a call when the channel control 
lers 13 are changed from one to another. Namely, the fifth 
aspect sends a channel controller switching notification 
directly to the processor 17. Upon receiving the notification, 
the processor 17 disconnects the call, and the call unit 19 
thereof makes a call through the channel controller 18 to the 
telephone number of the notified channel controller 13, to 
continue the communication between the processors 10 and 
17. 

According to the fourth and fifth aspects of the present 
invention, the digital communication network 14 may be an 
ISDN and the channel controllers 13 are connected to an 
ISDN primary-stage interface. 

In this way, the first information processor 10 notifies the 
exchange 15 that a current communication channel, 
subaddress, or line (telephone number) is going to be 
changed to another. In response to the notification, the 
exchange 15 holds a current call. Once a newly selected 
communication channel, subaddress, or telephone number 
establishes communication, the exchange 15 releases the 
call to continue the communication between the processors 
10 and 17. Namely, the present invention holds a call to the 
processor 17 when channels or lines are switched from one 
to another. To maintain communication, the processor 17 is 
required only to secure a little longer wait time, and no 
repetition of connection procedures is required. 

If the second information processor 17 receives a line 
(telephone number) switching notification from the first 
information processor 10, the processor 17 makes a call to 
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6 
the notified telephone number to resume communication. In 
this case, connection procedures are simple, and there is no 
need of detecting a communication abnormality such as a 
time-out error. This results in minimizing a time necessary 
for the processor 17 to connect it to the notified line of the 
processor 10 and quickening the resumption of communi 
cation. 

FIG. 3 shows a system employing a channel switching 
controller according to the present invention. 
A first information processor 10 has a main CPU20 and 

channel controllers 13A and 13B connected to an ISDN 
base-stage interface. The channel controllers 13A and 13B 
serve as terminals and have each an interface board on which 
a communication CPU21A(21B) is mounted. There will be 
eight such interface boards at the maximum. These interface 
boards are connected to one another through an ISDN bus, 
which is connected to an ISDN network 22. The CPUs 21A 
and 21B control channels or lines. 

Changing channels from one to another according to the 
second aspect of the present invention will be explained next 
in connection with the ISDN base-stage interface. 
The ISDN base-stage interface involves two B-channels 

for transmitting user information such as audio and data 
signals, and a D-channel for transmitting control signals 
such as call control signals. The first information processor 
10 of FIG.3 employs one of the B-channels of, for example, 
the channel controller 13A to make a call to communicate 
with the second information processor 17. If the channel 
controller 13A fails, the processor 10 switches the channel 
controller 13A to the channel controller 13B and resumes 
communication. 
At this time, the processor 10 notifies the network 22 of 

the Switching of channels and a new subaddress. These data 
are transmitted to the network 22 through the D-channel of 
the channel controller 13A. If this D-channel is out of order 
due to the failure of the channel controller 13A, the 
D-channel of the channel controller 13B is used. 

According to the data transmitted from the processor 10, 
the ISDN network 22 recognizes the new subaddress, com 
municates with the channel controller 13B having the new 
subaddress, and determines which of the B1- and 
B2-channels is used. If the B1-channel has been used before 
the switching of the channel controllers, and the B2-channel 
is used thereafter, the network 22 changes data on the 
B2-channel from the channel controller 13B into data on the 
B1-channel, which is transmitted to the processor 17. 

Channel switching instructions transmitted from the pro 
cessor 10 to the ISDN network 22 will be explained next 
with reference to FIGS. 4A to 7D. 

FIG. 4A shows aframe transmitted through the D-channel 
to the ISDN network 22. The frame includes a start flag of 
"01111110,” a 6-bit service access point identifier SAPI, a 
1-bit command/response bit CR, a 1-bit address field expan 
sion bit EA(0), a 7-bit terminal function identifier TEI, a 
1-bit address field expansion bit EA(1), an 8-bit control 
field, an information field of 260 bytes at the maximum, a 
2-byte error detecting flag check sequence FCS, and an end 
flag of "01111110.” The control field consists of a 3-bit 
control command U-CMD1 indicating the type of the frame, 
a poll/final bit PIF, a 2-bit control command U-CMD2, and 
two bits of "11.' 

FIG. 4B shows frame types indicated by the control 
commands contained in the control field. Frame names 
SABME, DM, UT, DISC, UA, FRMR, and XID are well 
known and not directly related to the present invention, and 
therefore, will not be explained. A frame name XLC 
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(channel and line negotiation) with U-CMD2 of "00" and 
U-CMD1 of "101" is usually reserved. The present inven 
tion uses this XLC as a control command to provide new 
instructions. Namely, the present invention specifies the 
control command XLC, to notify the exchange of the 
switching of channels or lines. 
FIGS. 5A to 7D show the details of the control command 

XLC. 
When the XLC is specified in the control field of the 

frame, the information field includes a 1-byte switching 
command and switching information as shown in FIG. 5A. 

FIG. 5B shows a list of destinations specified by the 
switching command and the meanings of the command. 
FIGS. 6A to 7D show different formats following the 
information field of the frame. These formats correspond to 
the switching commands of FIG. 5B, respectively. 

If the switching command is 01(hex), the destination is 
the exchange in the network 22, and the B1-channel of the 
ISDN base-stage interface is switched to the B2-channel 
thereof. In this case, the information field of the frame is as 
shown in FIG. 6A having no switching information of FIG. 
5A. 

If the switching command is 02(hex), the destination is 
the exchange in the network 22, and the B2-channel of the 
ISDN base-stage interface is switched to the B1-channel 
thereof. In this case, the information field of the frame is as 
shown in FIG. 6B having no switching information of FIG. 
5A. 

If the switching command is 03(hex), the destination is 
the exchange in the network 22, and subaddresses (the 
addresses of mutiplexed channels) are switched from one to 
another on the ISDN base-stage interface. In this case, the 
information field of the frame is as shown in FIG. 6C with 
the Switching information indicating a new subaddress. 

If the Switching command is 04(hex), the destination is 
the exchange in the network 22, and telephone numbers are 
Switched from one to another. In this case, the information 
field of the frame is as shown in FIG. 6D with the switching 
information indicating a new telephone number. 

If the Switching command is 11(hex), the destination is the 
exchange in the network22, and the B-channels of the ISDN 
primary-stage interface are switched from one to another. In 
this case, the information field of the frame is as shown in 
FIG. 7A with the switching information indicating 
B-channel numbers before and after the switching. 

If the Switching command is 12(hex), the destination is 
the exchange in the network 22, and the HO-channels of the 
ISDN primary-stage interface are switched from one to 
another. In this case, the information field of the frame is as 
shown in FIG.7B with the switching information indicating 
H0-channel numbers before and after the switching. 

If the switching command is 83 (hex), the destination is 
the second information processor 17, and subaddresses 
based on the ISDN base-stage interface are switched from 
one to another. In this case, the information field of the frame 
is as shown in FIG. 7C with the switching information 
indicating subaddresses before and after the switching. 

If the switching command is 84(hex), the destination is 
the processor 17, and telephone numbers are switched from 
one to another. In this case, the information field of the frame 
is as shown in FIG. 7D with the switching information 
indicating telephone numbers before and after the switching. 
The switching commands and switching information 

mentioned above are only examples. Any other commands 
and switching information may be used. 
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8 
The processor 10 of FIG. 3 communicates with the 

processor 17 through, for example, the channel controller 
13A. If the channel controller 13A fails, it will be switched 
to, for example, the channel controller 13B having a differ 
ent Subaddress. To achieve this, the U-CMD1 is set to "101' 
and the U-CMD2 to "00.” At the same time, the switching 
command in the information field of the frame is set to 
(03)hex, and the subaddress of the channel controller 13B is 
set as the Switching information. The frame is then trans 
mitted to the network 22. 
Upon receiving the frame, the network 22 recognizes the 

switching instruction according to the U-CMD1 and 
U-CMD2. Thereafter, it recognizes the switching command 
in the information field of the frame. Since the instruction is 
to switch the current subaddress to another, the network 22 
waits for data to be transmitted from the channel controller 
having the new subaddress. If necessary, the network 22 
transfers data from the B1-channel to the B2-channel, or 
from the B2-channel to the B1-channel and sends the data to 
the processor 17. In this way, subaddresses are switched 
from one to another without regard to the processor 17, to 
resume communication without disconnecting a line to the 
processor 17. 
The ISDN base-stage interface involves two B-channels, 

which may be switched from one to another. In this case, the 
switching command of 01(hex) or 02(hex) is used. 
The ISDN primary-stage interface involves 24 

B-channels. Accordingly, a B-channel “n” may be switched 
to a B-channel "m.” In this case, the switching command of 
11(hex) is used. The switching of H0-channels of the ISDN 
primary-stage interface will be made in a similar manner. 
The processor 17 may recognize a switching command 

and makes a call to a new subaddress or a new telephone 
number of the processor 10 according to the switching 
command, to resume communication. In this case, the 
switching command contained in the frame sent from the 
processor 10 to the processor 17 is 83(hex) for switching 
subaddresses, or 84(hex) for switching telephone numbers. 

FIG. 8 explains the procedures of switching the 
B1-channel of the ISDN base-stage interface to the 
B2-channel thereof. 
The main CPU20 of the processor 10 of FIG.3 makes a 

call to communicate with the processor 17 through the 
B1-channel of the channel controller 13A in step S201. If the 
B1-channel fails, the communication CPU 21A of the chan 
nel controller 13A notifies the exchange of the network 22 
through the D-channel thereof that the B1-channel will be 
switched to the B2-channel with the use of the switching 
command of 01(hex) in step S202. The exchange holds the 
call in step S203. The CPU 21A tries to establish commu 
nication through the B2-channel in step S204. If the 
exchange provides a normal response in step S205, the 
communication between the processors 10 and 17 is 
resumed through the B2-channel in step S206. 

FIG. 9 explains the procedures of switching subaddresses 
from one to another according to the ISDN base-stage 
interface. 
The main CPU 20 of the processor 10 of FIG.3 makes a 

call to communicate with the processor 17 through the 
channel controller 13A in step S301. If a communication 
failure occurs, the CPU 21A of the channel controller 13A 
or the CPU 21B of the channel controller 13B notifies the 
exchange of the network 22 through the D-channel thereof 
that the subaddress of the channel controller 13A is switched 
to that of the channel controller 13B with the use of the 
switching command of 03(hex) in step S302. The exchange 
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holds the call in step S303. Thereafter, the CPU21B of the 
channel controller 13B tries to establish communication in 
step S304. If the exchange provides a normal response in 
step S305, the communication between the processors 10 
and 17 is resumed through the channel controller 13B in step 
S306. 

FIG. 10 explains the procedures of switching subad 
dresses from one to another according to the ISDN base 
stage interface without holding a call in the exchange. 
The main CPU 20 of the processor 10 of FIG.3 makes a 

call to communicate with the processor 17 through the 
channel controller 13A in step S401. If a communication 
failure occurs, the CPU 21A of the channel controller 13A 
or the CPU 21B of the channel controller 13B sends the 
switching command 83(hex) indicating that the subaddress 
of the channel controller 13A is going to be switched to that 
of the channel controller 13B, to the processor 17 through 
the D-channel via the exchange of the network 22 in step 
S402. The call from the channel controller 13A is discon 
nected in step S403. 
Upon receiving the notification of the switching of 

subaddresses, the processor 17 disconnects the call in step 
S404 and makes a call to the notified subaddress of the 
channel controller 13B in step S405. The exchange of the 
network 22 sends a connection request to the channel 
controller 13B in step S406. A connection is made in step 
S407. The communication between the processors 10 and 17 
is resumed through the channel controller 13B in step S408. 

In FIG. 10, the disconnection of the call in the steps S403 
and 404 may not be carried out. In this case, the steps S403 
to S407 are replaced with a communication normality test 
(the steps S304 and S305 of FIG. 9) to be carried out 
between the CPU 21A and the processor 17. 

FIGS. 11 and 12 explain the switching of telephone 
numbers from one to another with the switching commands 
of 04(hex) and 84(hex). The operation with the switching 
command of 04(hex) corresponds to the example of FIG. 9. 
Namely, the notification of the switching of subaddresses in 
the step S302 corresponds to step S502 of notifying the 
switching of telephone numbers. The operation with the 
switching command of 84(hex) corresponds to the example 
of FIG. 10. Namely, the step S402 of notifying the switching 
of Subaddresses corresponds to step S602 of notifying the 
switching of telephone numbers. Accordingly, the details of 
the procedures of FIGS. 11 and 12 are not explained. The 
switching of communication channels according to the 
ISDN primary-stage interface are achieved in the same 
atc. 

As explained above, the present invention resumes a 
failed communication only after a temporary suspension by 
Switching communication channels. Subaddresses, or tele 
phone numbers from one to another without disconnecting a 
line in a fault tolerant system. The present invention tem 
porarily holds a communication line, to provide an effect as 
if a plurality of lines are used, to thereby improve the 
reliability of communication. 
The present invention may let an opposite party call an 

originating party, to resume communication between them. 
In this case, there is no need for the opposite party to detect 
a time-out error or wait for the switching of channels. As a 
result, communication is resumed easily and quickly. 
We claim: 
1. A method for switching communication channels 

between a first information processor, an exchange, and a 
second information processor, the first information proces 
sor comprising a terminal provided with a control channel 

10 

15 

25 

30 

35 

40 

45 

50 

55 

65 

10 
and multiplexed communication channels and making a call 
to communicate with the second information processor 
through the exchange with the use of one of the communi 
cation channels, said method comprising the steps of: 

notifying, if the communication channel used fails, the 
exchange through the control channel that the commu 
nication channel will be switched to another; 

holding the call in the exchange in response to the 
notification; 

resuming communication from the first information pro 
cessor through a newly selected one of the communi 
cation channels; and 

releasing the call held in the exchange, to continue the 
communication between the first and second informa 
tion processors with the use of the newly selected 
communication channel. 

2. A method for switching communication channels 
between a first information processor, an exchange, and a 
second information processor, the first information proces 
sor comprising terminals connected to one another through 
a bus, each of the terminals comprising a subaddress, a 
control channel, and communication channels, the first 
information processor making a call to communicate with 
the second information processor through the exchange with 
the use of one of the terminals, said method comprising the 
steps of: 

notifying, if the terminal used fails, the exchange through 
the control channel of the failed terminal that the 
current subaddress will be switched to another; 

holding the call in the exchange in response to the 
notification; 

resuming communication from the first information pro 
cessor through another of the terminals having a newly 
selected subaddress; and 

releasing the call held in the exchange, to continue the 
communication between the first and second informa 
tion processors with the use of the newly selected 
terminal. 

3. A method for Switching communication channels 
between a first information processor, an exchange, and a 
second information processor, the first information proces 
Sor comprising terminals connected to one another through 
a bus, each of the terminals comprising a subaddress, a 
control channel, and communication channels, the first 
information processor making a call to communicate with 
the second information processor through the exchange with 
the use of a first one of the terminals, said method compris 
ing the steps of: 

notifying, if the first terminal fails, the exchange through 
the control channel of a secondone of the terminals that 
the current subaddress will be switched to that of the 
second terminal; 

holding the call in the exchange in response to the 
notification; 

resuming communication from the first information pro 
cessor through the second terminal; and 

releasing the call held in the exchange, to continue the 
communication between the first and second informa 
tion processors with the use of the second terminal. 

4. A method for switching communication channels 
between a first information processor, an exchange, and a 
second information processor, the first information proces 
sor comprising terminals connected to one another through 
a bus, each of the terminals comprising a subaddress, a 
control channel, and communication channels, the first 
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information processor making a call to communicate with 
the second information processor through the exchange with 
the use of one of the terminals, said method comprising the 
steps of: 

notifying, if the terminal used fails, the second informa 
tion processor through the control channel of a failed 
terminal of the failure of the terminal as well as the 
subaddress of another one of the terminals to be used; 
and 

making a call from the second information processor to 
the notified subaddress, to continue the communication 
between the first and second information processors. 

5. The method according to claim 1, wherein the exchange 
is an ISDN exchange, and the terminals are connected to an 
ISDN base-stage interface. 

6. The method of according to claim 5, wherein the 
notification is made with U-CMD1 of 101 and U-CMD2 of 
00 of a D-channel format of the ISDN base-stage interface. 

7. A method for switching communication channels 
between a first information processor, an exchange, and a 
second information processor, the first information proces 
sor comprising terminals each provided with a control 
channel and communication channels, the first information 
processor making a call to communicate with the second 
information processor through the exchange with the use of 
one of the terminals, said method comprising the steps of: 

notifying, if the terminal used fails, the exchange through 
the control channel of the failed terminal that the failed 
terminal will be switched to another; 

holding the call in the exchange in response to the 
notification; 

resuming communication from the first information pro 
cessor through a newly selected one of the terminals; 
and 

releasing the call held in the exchange, to continue the 
communication between the first and second informa 
tion processors with the use of the newly selected 
terminal. 

8. A method for switching communication channels 
between a first information processor, an exchange, and a 
second information processor, the first information proces 
sor comprising terminals each provided with a control 
channel and communication channels, the first information 
processor making a call to communicate with the second 
information processor through the exchange with the use of 
a first one of the terminals that is connected to a first line, 
said method comprising the steps of: 

notifying, if the first terminal fails, the exchange through 
the control channel of a second one of the terminals that 
is connected to a second line that the first terminal will 
be switched to the second terminal; 

holding the call in the exchange in response to the 
notification; 

resuming communication from the first information pro 
cessor through the second terminal; and 

releasing the call held in the exchange, to continue the 
communication between the first and second informa 
tion processors with the use of the second terminal. 

9. A method for switching communication channels 
between a first information processor, an exchange, and a 
second information processor, the first information proces 
sor comprising terminals each provided with a control 
channel and communication channels, the first information 
processor making a call to communicate with the second 
information processor through the exchange with the use of 
a first one of the terminals, said method comprising the steps 
of: 
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12 
notifying, if the first terminal fails, the second information 

processor through the control channel of the first ter 
minal of the failure of the first terminal as well as the 
telephone number of another one of the terminals to be 
used; and 

making a call from the second information processor to 
the notified telephone number, to continue the commu 
nication between the first and second information pro 
CESSO. 

10. The method according to claim 7, wherein the 
exchange is an ISDN exchange, and the terminals are 
connected to an ISDN primary-stage interface. 

11. The method of according to claim 10, wherein the 
notification is made with U-CMD of 101 and U-CMD2 of 
00 of a D-channel format of the ISDN base-stage interface. 

12. A controller switching communication channels 
between a first information processor, an exchange, and a 
second information processor, the first information proces 
sor comprising a terminal provided with a control channel 
and multiplexed communication channels and making a call 
to communicate with the second information processor 
through the exchange with the use of one of the communi 
cation channels, comprising: 

means for notifying, if the communication channel used 
fails, the exchange through the control channel that the 
communication channel will be switched to another and 
holding the call; and 

means for resuming communication from the first infor 
mation processor through a newly selected one of the 
communication channels and releasing the call held in 
the exchange, to continue the communication between 
the first and second information processors with the use 
of the newly selected communication channel. 

13. A controller switching communication channels 
between a first information processor, an exchange, and a 
second information processor, the first information proces 
sor comprising terminals connected to one another through 
a bus, each of the terminals comprising a subaddress, a 
control channel, and communication channels, the first 
information processor making a call to communicate with 
the second information processor through the exchange with 
the use of one of the terminals, comprising: 
means for notifying, if the terminal used fails, the 

exchange through the control channel of the failed 
terminal that the current subaddress will be switched to 
another and holding the call in the exchange; and 

means for resuming communication from the first infor 
mation processor through another of the terminals 
comprising selected subaddress and releasing the call 
held in the exchange, to continue the communication 
between the first and second information processors 
with the use of the newly selected terminals. 

14. A controller switching communication channels 
between a first information processor, an exchange, and a 
second information processor, the first information proces 
sor comprising terminals connected to one another through 
a bus, each of the terminals comprising a subaddress, a 
control channel, and communication channels, the first 
information processor making a call to communicate with 
the second information processor through the exchange with 
the use of a first one of the terminals, comprising: 

means for notifying, if the first terminal fails, the 
exchange through the control channel of a second one 
of the terminal that the current subaddress will be 
switched to that of the second terminal and holding the 
call in the exchange; and 
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means for resuming communication from the first infor 
mation processor through the second terminal and 
releasing the call held in the exchange, to continue the 
communication between the first and second informa 
tion processors with the use of the second terminal. 

15. A controller switching communication channels 
between a first information processor, an exchange, and a 
second information processor, the first information proces 
sor comprising terminals connected to one another through 
a bus, each of the terminals comprising a subaddress, a 
control channel, and communication channels, the first 
information processor making a call to communicate with 
the second information processor through the exchange with 
the use of one of the terminals, comprising: 

means for notifying, if the terminal used fails, the second 
information processor through the control channel of 
the failed terminal of the failure of the terminal as well 
as the subaddress of another one of the terminals to be 
used; and 

means for making a call from the second information 
processor to the notified subaddress, to continue the 
communication between the first and second informa 
tion processors. 

16. A controller switching communication channels 
between a first information processor, an exchange, and a 
second information processor, the first information proces 
sor comprising terminals each provided with a control 
channel and communication channels, the first information 
processor making a call to communicate with the second 
information processor through the exchange with the use of 
one of the terminals, comprising: 
means for notifying, if the terminal used fails, the 

exchange through the control channel of the failed 
terminal that the failed terminal will be switched to 
another that is connected to a separate line, and holding 
the call in exchange; and 

means for resuming communication from the first infor 
mation processor through the newly selected terminal 
and releasing the call held in the exchange, to continue 
the communication between the first and second infor 
mation processors with the use of the newly selected 
terminal. 
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17. A controller Switching communication channels 

between a first information processor, an exchange, and a 
second information processor, the first information proces 
sor comprising terminals each provided with a control 
channel and communication channels, the first information 
processor making a call to communicate with the second 
information processor through the exchange with the use of 
a first one of the terminals that is connected to a first line, 
comprising: 
means for notifying, if the first terminal fails, the 

exchange through the control channel of a second one 
of the terminals that is connected to a second line that 
the first terminal will be switched to the second termi 
nal and holding the call in the exchange; and 

means for resuming communication from the first infor 
mation processor through the second terminal and 
releasing the call held in the exchange, to continue the 
communication between the first and second informa 
tion processors with the use of the second terminal. 

18. A controller Switching communication channels 
between a first information processor, an exchange, and a 
second information processor, the first information proces 
sor comprising terminals each provided with a control 
channel and communication channels, the first information 
processor making a call to communicate with the second 
information processor through the exchange with the use of 
a first one of the terminals, comprising: 
means for notifying, if the first terminal fails, the second 

information processor through the control channel of 
the first terminal of the failure of the first terminal as 
well as the telephone number of another one of the 
terminals to be used; and 

means for making a call from the second information 
processor to the notified telephone number, to continue 
the communication between the first and second infor 
mation processors. 


